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ABSTRACT
Aging and disability services are essential for supporting older adults in
living independently in their homes and communities as they age.
Applying theoretical perspectives of community gerontology and spatial
inequality, we use county-level data (N=3142) from the National
Neighborhood Data Archive (NaNDA) and the American Community
Survey to explore if and how availability of aging and disability services
organizations varies across the rural-urban continuum and across
compositional characteristics of counties. Results show that rural counties
are significantly more likely to be aging and disability services deserts.
Stratified models show that poverty rates and relative shares of nonHispanic Blacks are positively associated with greater odds of aging and
disability services deserts across rural and urban counties, but divergent
findings appear for county-level shares of Hispanics. These findings are
discussed as well as implications for research, policy, and practice on
equitable access to aging and disability services.
KEYWORDS
Aging and disability services, older adults, rural, socio-spatial disparities
INTRODUCTION
The United States population is aging, a demographic shift that will have
significant implications for individuals, families, communities, and service
providers across the country. Population aging is occurring more rapidly in
rural areas (Glasgow and Berry 2013), where a growing number of older
adults are “aging in place,” or remaining in their homes and communities
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as they age, while the younger population is declining due to outmigration
to urban areas and lower birth rates (Tuttle et al. 2020). These
demographic shifts may create challenges for rural older adults with
growing care needs by reducing the availability of informal family support
or formal health and social service supports due to declining working-age
populations (Buckwalter, Davis, and Talley 2011). This is particularly
problematic as rural older adults have higher rates of a number of chronic
health conditions (Cohen et al. 2018; O’Connor and Wellenius 2012) and
face socio-spatial barriers to healthcare access (Douthit, Dwolatzky, and
Biswas 2015), potentially resulting in a greater need for supportive
services in later life. Moreover, rural areas face heightened challenges in
supporting larger relative shares of older adults, as lower population
density and struggling rural economies create financial and logistical
challenges to providing services to address older adults’ growing social
and healthcare service needs (Morken and Warner 2012).
Aging and disability services organizations play a key role in
supporting health and well-being of older adults. These organizations
provide older adults with a wide array of social, long-term care, and
health-support services. Nearly 80 percent of U.S. adults age 50+ prefer to
age in place, and services provided through aging and disability services
organizations help older adults remain independent in their own homes
and communities and avoid nursing home placement (Binette and Vasold
2018; O’Shaughnessy 2008). The type and amount of supportive services
needed to maintain health and quality of life vary widely between
individuals and across communities, given differences in vulnerability and
access to financial and social resources (Roberto, Weaver, and Wacker
2014; Wacker and Roberto 2014).
However, limited research has examined if and how access to
aging and disability services organizations varies between rural and urban
areas and within rural areas (Brown et al. 2018; Government
Accountability Office 2019). Examining socio-spatial disparities in access
to aging and disability services can shed light on additional factors that
should be accounted for in examining rural-urban and within-rural
inequalities in later life. In addition, as rural America is increasingly racially
and socio-economically diverse, research is needed to understand how
older adults’ access to services differs within rural areas based on
race/ethnicity and poverty status (Jensen et al. 2020). The present
research addresses this gap by examining if socio-spatial disparities exist
in aging and disability services access across the rural-urban continuum
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and based on racial, ethnic, socio-economic composition, and age
structure.
Aging and Disability Services Organizations
Aging and disability services organizations offer a wide array of programs,
services, and resources to assist older adults in living independently and
healthily in their communities as they age (Administration for Community
Living 2018). Although the specific services provided differ based on
organizational mission and capacity, aging and disability services
commonly include: home-delivered and congregate meals, health
promotion and exercise programs, case management, social programs,
transportation, in-home care or chore support, information and referral,
and caregiver support (Wacker and Roberto 2014). Disability services
organizations offer many similar home- and community-based programs,
but typically serve individuals of all ages with physical or intellectual
disabilities rather than exclusively serving older adults (Administration for
Community Living 2018).
Aging and disability services aim to provide clients with proactive
supports to reduce the risk of future health crises that could be lifethreatening or lead to prolonged hospital stays or nursing home placement
(Gruman and Menne 2020). While aging and disability services support
health and independence, they are social services rather than healthcare
or long-term care services, and they should be seen as distinct from
home- and community-based long-term care services. Home- and
community-based services (HCBS) can be financed either through a
Medicaid HCBS waiver or by paying out-of-pocket for those who do not
qualify for Medicaid (Centers for Medicare & Medicaid Services, n.d.); they
are more intensive than aging and disability services and often include
medical services, which aging and disability services organizations do not
provide.
Older adults vary dramatically in their care needs and preferences,
as well as in access to personal resources and informal supports in later
life (Wacker and Roberto 2014). Care needs and resources can change
significantly should family members become less available for informal
care or a health event causes a sudden decline in older adults’
independence (Cantor 1989). Aging and disability services can
complement informal care from family or friends, or in instances where an
older adult is more socially isolated, these services may play a central role
in coordinating and providing support over many years (O’Shaughnessy
2008).
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Finally, aging and disability services organizations also function as
“third places,” providing a location outside the home where older adults
build and maintain relationships and access critical social supports that
can offer myriad benefits for health and well-being (Aday, Wallace, and
Krabill 2019; Ashida and Heaney 2008). Senior centers, or designated
places that offer a range of services and activities for older adults,
increase social interaction, facilitate the development of strong friendships,
and promote feelings of self-worth and community belonging (Wacker and
Roberto 2014). The social benefits of senior center participation also offer
benefits for older adults’ physical and mental health (Aday et al. 2019).
Therefore, an understanding of if and how availability of aging and
disability services differs across place is critical to developing solutions for
promoting mental, social, and physical healthy aging.
Target Population of the Older Americans Act
The landscape of aging and disability services administration is complex,
and the type and structure of aging and disability services organizations
varies drastically both within and between states (Roberto et al. 2014).
The Older Americans Act (OAA) of 1965 created and funds the Aging
Network, a network of federal, state, and local aging services
organizations that provide supportive services to older adults (United
States 2020). A key element of the design of the OAA and the Aging
Network is to allow for flexibility to enable local providers to align services
with the unique needs and contexts of diverse communities across the
country (Colello and Napili 2021).
The OAA initially intended aging services to be available to all older
adults, rather than restricted to serving specific vulnerable sub-populations
(National Center on Law & Elder Rights 2018). However, OAA
reauthorizations have required that states target limited resources and
services to older adults with the greatest social or economic need (United
States 2020), including low-income minority older adults and older adults
in rural areas (National Center on Law & Elder Rights, 2018). State and
local aging services providers are expected to address OAA targeting
requirements both by conducting outreach to priority groups named in the
Act, and through the allocation of OAA funding to local aging services
providers throughout the state using an Intrastate Funding Formula (IFF).
While IFFs differ between states, the OAA requires that IFFs reflect the
share of the population age 60+ in a local service area, as well as the
share of older adults representing groups specifically identified as target
populations for OAA services (United States 2020).
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Therefore, we would expect to see greater availability of aging and
disability services in areas with the largest shares of older adults, the
highest rates of poverty, or largest shares of minority individuals.
However, the funds for aging services allocated through the OAA are
limited and have failed to keep pace with the growing population of older
adults in the United States (Ujvari, Fox-Grage, and Houser 2019). This
has led aging network programs to supplement OAA resources through an
array of sources, including Medicaid, social service block grants, state and
local government funds, private sector partnerships, and individual
voluntary contributions (Wacker and Roberto 2014). As a result, the extent
to which the IFF and its prioritization of target populations is reflected in
actual availability of services across the U.S. is limited.
Aging and Disability Services in Rural America
Aging and disability services are provided in communities across the ruralurban continuum, although challenges of delivering aging and disability
services in rural environments shape disparities in access to services at
the local level. There is minimal research on rural-urban or within-rural
differences in aging and disability services demand and availability
(Rhubart et al. 2021). Previous studies have found that rural older adults
are less likely to use home- and community-based services (HCBS) than
their urban counterparts (Sun 2011; Weaver and Roberto 2021). While a
narrative suggests that rural communities have a cultural preference for
informal support over formal aging services, recent qualitative research
suggests that rural older adults navigate conflicting values around
assistance but do indicate openness to accepting formal services (Brown
et al. 2018; Weaver, Roberto, and Blieszner 2018).
A small body of research has examined the organizational structure
and service delivery challenges of rural aging services organizations
(Brown et al. 2018; Havir 1991; Krout 1991) and identified spatial
disparities in aging service organization structure and activities (Krout
1987; National Association of Area Agencies on Aging 2018). Supply-side
factors also limit the amount and quality of aging services in rural areas,
including recruiting and retaining a caregiving workforce, funding
transportation in rural communities, and meeting the financial needs of
aging services agencies in geographically dispersed populations (Nelson
1980; Siconolfi et al. 2019). Although these studies make meaningful
contributions to our understanding of aging services in rural areas, there is
a clear lack of research examining if and how socio-spatial disparities in
aging and disability services availability exists in and across the rural-
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urban continuum. This is a critical oversight, as rural places are not only
home to larger shares of older adults, but are also increasingly
economically and demographically diverse (Jensen et al. 2020).
Theoretical Framework
The characteristics of older adults’ social and physical environments have
profound consequences for health and well-being in later life (Cagney and
Cornwell 2018). The subfield of environmental gerontology focuses on the
description, explanation, and modification of older adults’ relationship with
their socio-spatial surroundings (Wahl and Weisman 2003). We use an
environmental gerontological approach in our examination of socio-spatial
disparities in aging and disability services organization availability because
it emphasizes the importance of social and physical environments in
shaping older adults’ access to appropriate services and supports needed
to safely age in place (Moore 2014; Wanka, Moulaert, and Drilling 2018).
Specifically, we engage with the framework of “community gerontology”
presented by Greenfield et al. (2018). This framework emphasizes the
importance of community context or “meso-level contexts,” a scale ranging
from individual organizations to metropolitan areas, as fundamental to
understanding aging and its diversity.
We build on the community gerontology framework’s meso-level
focus on characteristics of place that shape the diversity of aging
experiences by applying Galster and Sharkey (2017)’s conceptual model
of the spatial foundations of inequality, which posits that socio-spatial
disparities in the physical and social characteristics of place subsequently
shape unequal opportunities for individual and place-level health and wellbeing. The mechanisms that produce socio-spatial disparities in older
adults’ health and access to resources are not fully understood (Cagney
and Cornwell 2018; Wanka et al. 2018), but evidence suggests that
differential access to healthcare and supportive services may in part
contribute to observed disparities in later-life health outcomes (Herd,
Robert, and House 2011; Mahmoudi and Jensen 2013).
Very little research has examined socio-spatial disparities in access
to services that facilitate aging in place (Wacker and Roberto 2014).
Understanding and addressing socio-spatial disparities in aging and
disability services access is a critical element of growing policy efforts to
reduce later-life health disparities and ensure access to aging services for
individuals and communities with the greatest social and economic need
(Hill et al. 2015; United States 2020). By examining how counties’
contextual and compositional characteristics shape availability of aging
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and disability services, this study identifies social and spatial inequality in
availability of community-based services that support older adults’ health
and independence.
We argue that given the variable structure and administration of
aging and disability services, the differential political contexts and
budgetary resources of counties, and the expectation that state and local
governments contribute to aging and disability services budgets to
supplement OAA funds (Wacker and Roberto 2014), availability of aging
and disability services organizations is socio-spatially dependent –
influenced by county compositional and contextual characteristics. Figure
1 presents a visual representation of the conceptual framework of
counties’ contextual and compositional characteristics hypothesized to be
associated with being an aging and disability services desert. Specifically,
we hypothesize that counties with larger relative shares of racial/ethnic
minorities, higher poverty rates, and older age structures, and more rural
areas would be more likely to be aging and disability services deserts.

Figure 1: Conceptual Framework of County Compositional and Contextual
Characteristics Associated with Greater Odds of Being an Aging and
Disability Services Desert
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For example, marginalized and disadvantaged communities
experiencing the greatest disease burdens and exposed to negative social
and physical health risks are often less likely to access healthcare and
health promotion resources (Tudor Hart 1971; Walton 2014; White, Haas,
and Williams 2012). Areas characterized by geographic, economic, and
social disadvantage frequently have less access to a wide range of
healthcare and other health-related services (Douthit et al. 2015; Khan
and Bhardwaj 1994; White et al. 2012). Concentrated areas of minority
populations, economically disadvantaged neighborhoods, rural areas, and
areas with older age structures are also likely to have reduced access to
healthcare services (Butler et al. 2013) and establishments that shape
health behaviors and social determinants of health, including
supermarkets, pharmacies, banks, and social service organizations
(Hegerty 2020; Sharkey 2009; Small and McDermott 2006; Walker,
Keane, and Burke 2010; Wisseh et al. 2020). Given persistent spatial
inequity in service access based on community composition and rurality
across a range of establishment types, socio-spatial disparities may also
exist for aging and disability services organization access.
Economically disadvantaged areas commonly have limited
healthcare services and community amenities (Pollack and Armstrong
2009), though some evidence exists that poorer neighborhoods may have
greater access to certain establishment types (Anderson 2017; Small and
McDermott 2006). Healthcare organizations may preferentially locate in
wealthier areas in response to market factors such as consumer demand,
health insurance coverage, and health professional availability suggesting
greater financial advantage for this location (Butler et al. 2013; Wisseh et
al. 2020). Social services organizations may choose to locate in highpoverty areas to achieve economies of scale with service delivery, while
others may locate in wealthier areas with greater proximity to potential
donors or partner organizations, or clients who generate fee revenue
(Allard 2007). Poorer areas are at higher risk of closures of healthcare
organizations, social services, or private establishments during periods of
economic hardship such as the Great Recession (Finlay et al. 2019;
Mobley, Kuo, and Bazzoli 2011), further compounding existing socioeconomic and health disadvantages in low-income communities.
Disparities in the spatial distribution of community resources also
exist between predominantly racial/ethnic minority and predominantly nonHispanic White communities, resulting in unequal access to healthcare
services, supermarkets, parks and recreation facilities, and banks, to
name a few (Anderson 2017; Hegerty 2020; Moore and Diez Roux 2006;
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Powell et al. 2004; White et al. 2012). Research has identified racial
differences in access to, intent to use, or use of social and medical
services for older adults, consistently finding that Blacks face greater
barriers to accessing a range of health and aging services than Whites
(Anderson 2017; Gornick et al. 1996; Kim et al. 2013; Lehning, Kim, and
Dunkle 2013). Inequitable resource access is especially pronounced in
predominantly Black areas, largely reflecting historic and ongoing
structural racism in the economic development and planning sectors
(White et al. 2012). Several potential explanations exist for the reduced
presence of beneficial community resources in minority areas.
Organizations may leave or avoid minority areas due to poor economic
conditions created by redlining and historical disinvestment in these
communities, or because of discriminatory processes embedded in
segregation, such as negative associations with Black neighborhoods
(Anderson 2017). Minority residents may also have been historically
relegated to areas lacking long-standing community amenities (Anderson
2017).
Rural areas also commonly face shortages in healthcare resources
and other health-relevant services and establishments (Cinnamon,
Schuurman, and Crooks 2008; Dai and Wang 2011; Douthit et al. 2015;
Sharkey 2009; Skoufalos et al. 2017; Statz and Termuhlen 2020), with
implications for rural older adults’ health and well-being (Adams-Price et
al. 2020; Glasgow and Berry 2013). Within-rural racial/ethnic differences in
health-related resource access are also common (Probst et al. 2004),
contributing to racial health disparities in rural America (Burton et al. 2013;
Cossman, James, and Wolf 2017). Socio-spatial aspects that affect rural
community members’ access to healthcare and other services include
geographically dispersed populations, rural economic decline, professional
shortages, limited or nonexistent public transit, and limited
communications technology including broadband (Douthit et al. 2015;
Probst et al. 2004; Statz and Termuhlen 2020).
While typical conceptualizations of socio-spatial environments do
not commonly account for age structure (Galster and Sharkey 2017), we
contend it is relevant to our work because age structure and old-age
dependency is an important though understudied factor influencing
economic development and the availability of community resources
(Brown and Eloundou-Enyegue 2016; Thiede et al. 2017). For example,
rural communities experiencing significant population aging face declining
access to a variety of essential services (Thiede et al. 2017). At the local
level, areas with older age structures may have reduced service
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availability for several reasons. A small working-age population in places
with old age structures may produce workforce challenges for businesses
or limit aging business owners’ opportunities to transfer businesses to
younger individuals (Mishra, El-Osta, and Shaik 2010; Thiede et al. 2017).
Older populations also depend more on non-earning and relatively fixed
sources of income, such as Social Security, and spend less on goods and
services (Thiede et al. 2017), resulting in limited local tax revenue
opportunities to fund public services and smaller markets for private
service providers.
The OAA requires that federal funds for aging services be targeted
to prioritize groups with high social and economic need to increase equity
in service provision. However, we expect that structural forces described
above will result in spatial inequity in aging and disability service
organization access for low-income, predominantly racial/ethnic minority,
and rural communities. Understanding the extent to which aging and
disability services organization access is associated with communities’
contextual and compositional characteristics can help inform
policymakers’ approach to targeted policy interventions that ensure
equitable access to community-based services for an aging population.
METHODS
Data
Dependent variable. To examine disparities in availability of aging
and disability services organizations across the entire United States, we
used the National Neighborhood Data Archive’s (NaNDA) Social Services
dataset, which we accessed through the University of Michigan’s InterUniversity Consortium for Political and Social Research. The dataset
includes annual counts of social services organizations at the census
tract-level for the years 2003-2015 and 2017. NaNDA data are created
using the National Establishment Time Series (NETS) database and
establishments are categorized based on the North American Industry
Classification System (NAICS) codes. For this research, we focused
specifically on NAICS code 624120 which represents “services for the
elderly and persons with disabilities.” This includes senior centers, adult
community centers (except for recreation-based centers), adult day care
centers, and social services that provide non-medical home care of
elderly, self-help, and homemaker services. While this code includes
disability services – some of which are likely accessed by older adults –
the code cannot be further disaggregated and therefore the data do
include some organizations that provide disability services but may not
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exclusively serve older adults. We used 2017 data because it is the most
recent year of data available through NaNDA. While the administration of
aging services varies at the local and state level, previous work has
suggested that counties are the most appropriate scale to examine and
compare social services (Brewster et al. 2018; Brown et al. 2018; Thiede
et al. 2017; Weaver and Roberto 2021). Therefore, we aggregated census
tract data to produce county-level counts. Counties with no aging and
disability services were coded as 1 (i.e. aging and disability services
deserts) and counties with any aging and disability services were coded
as 0.
Independent variables. To examine rural-urban and within rural
variation in aging and disability services organization availability, we use
the Economic Research Services’ Rural-Urban Continuum Codes
(RUCCs). Counties are assigned a value ranging from 1 to 9 based on
whether they are in a metropolitan area, their urban population size, and
their adjacency to a metropolitan area. We aggregated counties into three
subgroups: metro (RUCCs 1-3), adjacent rural (RUCCs 4, 6, and 8), and
nonadjacent rural (RUCCs 5, 7, and 9). We categorized RUCCs into these
three groups for two reasons: 1) adjacency to metro areas can result in
outflows of resources and 2) methodologically speaking, we needed to
ensure that each category had a large enough number of cases to prevent
over separation of the data. To examine variation in aging and disability
services organization availability across compositional characteristics of
counties, we utilized data from the U.S. Census Bureau’s 2013-2017
American Community Survey, which we accessed through Social
Explorer. The covariates include: percent of the population that has
experienced poverty in the last 12 months, percent of the population that
identifies as non-Hispanic Black, percent of the population that identifies
as Hispanic, percent of the population age 65 and older, and total
population count. Total population count is discussed later as a model
weight.
Percent age 65 and older and percent poverty were normally
distributed and were therefore dichotomized to represent large shares
(upper 50th percentile) and small shares (lower 50th percentile) for each
variable. Percent non-Hispanic Black and percent Hispanic were both
positively skewed with the majority of counties having very small shares of
either group. Therefore, we dichotomized both variables to represent large
shares (upper 25th percentile) and small shares (lower 75th percentile) of
each variable. Finally, we weighted all analyses for the log of the total
population so that counties with larger relative population sizes would
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contribute more to the models than counties with smaller relative
population sizes. The final dataset contained data for all 3,142 counties in
the United States.
Statistical Analyses
Our statistical analyses aimed to identify contextual and compositional
characteristics of counties lacking aging and disability services and better
understand the meso-level spatial foundations of later life inequality. To
determine if there are socio-spatial disparities in availability of aging and
disability services organizations across and within rural-urban categories,
we use three sets of analyses: Exploratory Data Analyses (EDA),
Exploratory Spatial Data Analyses (ESDA), and binary logistic regression
models predicting the likelihood of a county being an aging and disability
services desert. We use EDA to produce descriptive statistics of the
dependent and independent variables (Tables 1-3) and crosstabs with chisquare statistics to examine the relationship between each independent
variable and the dependent variable (Table 4).
We use ESDA to present a descriptive county-level map indicating
the location of aging and disability services deserts (Figure 2) as well as
results and a significance map from a Local Join Count Statistic (Figure 3)
which determines whether there is clustering in an unlikely binary outcome
variable (i.e. 418 aging and disability desert counties) (Cliff and Ord 1973).
To do this, we used a first order Queen’s contiguity weights matrix with
999 permutations (Chi and Zhu 2019).
We use binomial logistic regression models predicting the likelihood
of being an aging and disability services desert (i.e. having no aging and
disability services organizations). We present three sets of models. Table
5 presents the results of the logistic regression models for the entire U.S.
Table 6 presents results of the logistic regression models for nonmetro
counties only (Models 1 and 2) and metro counties only (Model 3).
Diagnostic tests (VIF and TOL) did not indicate issues of multicollinearity.
All EDA and regression modeling was conducted in SAS software 9.4 and
all ESDA was conducted in ArcMap 10.7 and GeoDa (SAS Institute 2013;
ESRI Inc. 2018; Anselin et al. 2006).
RESULTS
Table 1 presents the frequency and percentage distribution of the countylevel number of aging and disability services organizations. Across the
U.S., 466 counties (14.83 percent) are aging and disability services
deserts. Another 599 counties (19.06 percent) have one aging and
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disability services organization and 464 counties (14.77 percent) have two
aging and disability services organizations. The remaining counties have
three or more aging and disability services organizations. While there is a
wide range of frequencies – likely reflecting a variety of influences, most
notably population size – we are interested in the 466 counties that are
aging and disability services deserts. Residents of these counties would
need to travel outside of their county in order to access important services
that support aging in place and more specifically healthy aging.
Table 1: Frequency and Percentage Distribution of the County-level
Number of Aging and Disability Services, 2017
Frequency

Percent

0

466

14.83

1

599

19.06

2

464

14.77

3

354

11.27

1,259

40.07

4 or more
NOTES: N=3142

Table 2 presents the frequency distribution of the classification of counties
along the rural-urban continuum. Slightly over a third of counties are
classified as metro (37.11 percent) with the remaining being adjacent rural
(32.69 percent) or nonadjacent rural (30.20 percent).
Table 2: Frequency Distribution of Rural-Urban County Classifications
Frequency

Percent

Metro

1,166

37.11

Adjacent Rural

1,027

32.69

949

30.20

Nonadjacent Rural
NOTES: N=3142

Table 3 presents the descriptive statistics for the remaining independent
variables. On average, approximately 18 percent of the population in
counties was age 65 and older, and approximately 15 percent had
experienced poverty in the last 12 months. Both variables were normally
distributed. Percent non-Hispanic Black and percent Hispanic were both
positively skewed with neither non-Hispanic Blacks or Hispanics
representing more than 4 percent of the county-level population in more
than 50 percent of counties. Therefore, as stated in the data section, these
variables were dichotomized to compare counties with large and small
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shares of each of these populations. Because they were normally
distributed, percent age 65 and older and percent poverty were both
dichotomized at the median (17.62 percent and 15.19 percent,
respectively). Because percent non-Hispanic Black and percent Hispanic
were highly positively skewed, they were dichotomized at the 75th
percentile (9.88 percent and 9.29 percent, respectively).
Table 3: Descriptive Statistics for Interval Ratio Independent Variables
Percent Age 65+
Percent Poverty
Percent Non-Hispanic Black
Percent Hispanic
NOTES: N=3142

Mean
17.94
15.99
8.90
9.12

SD
4.52
6.56
14.44
13.71

Med
17.62
15.19
2.13
3.98

Min
3.69
2.43
0.00
0.00

Max
54.19
51.96
86.92
99.19

Table 4 presents the crosstab results and chi-square statistics for ruralurban status and whether the county is an aging and disability services
desert. While only 6.95 percent of metro counties are aging and disability
services deserts, 16.16 percent of adjacent rural and 23.08 percent of
Table 4: Percent of Counties that are Aging and Disability Services
Deserts by County Characteristics
Percent that are
Aging & Disability
Services Deserts
Rural-Urban Status
Metro
Adjacent Rural
Nonadjacent Rural
Percent Poverty
Top 50%
Bottom 50%
Percent Non-Hispanic Black
Top 25%
Bottom 75%
Percent Hispanic
Top 25%
Bottom 75%
Percent Age 65+
Top 50%
Bottom 50%

p
<0.001

10.975 (df=1)

<0.001

0.954 (df=1)

0.329

1.755 (df=1)

0.185

40.001 (df=1)

<0.001

6.95
16.16
23.06
16.93
12.73
15.90
14.47
13.38
15.32
18.84
10.82

NOTES: N=3142
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nonadjacent rural counties are aging and disability services deserts. The
chi-square test indicates that this relationship is significant. Counties with
the highest rates of poverty (top 50 percent) and the largest shares (top 50
percent) of older adults are significantly more likely to be aging and
disability services deserts. There were no significant difference in the
prevalence of aging and disability services desert when comparing
counties with large and small shares of Hispanics and non-Hispanic
Blacks.
Figure 2 presents a county-level map of the U.S. indicating the
location of aging and disability services deserts. Aging and disability
services deserts are most notably in the upper Mountain West (MT, ND,
and SD), Nebraska, Texas, and parts of the South (GA, MS, AL, VA, and
KY). Interestingly, states with no aging and disability service deserts are
located in much of the Northeast as well as California, Arizona, and
Michigan.
Figure 2: Location of County-level Aging and Disability Services Deserts

Figure 3 presents a significance map of a Local Join Count
Statistic, which identifies areas with significant clustering of aging and
disability services deserts. The largest significant clusters of aging and
disability services deserts are, again, predominantly located in South
Dakota and northern Nebraska. Smaller significant clusters also exist in
Montana, Texas, Colorado, Mississippi, Georgia, Florida, Kentucky,
Alaska, and Virginia.
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Figure 3: Local Join Count Statistic Significance Map for County-level
Aging and Disability Services Deserts

Table 5 presents the logistic regression models predicting odds of
being an aging and disability services desert for all counties in the United
States. Models are presented in the following order: an unadjusted model
for rural-urban status (Model 1) and a full model with all covariates (Model
2). Model 1 shows that compared to metro counties, adjacent rural and
nonadjacent rural counties are significantly more likely to be aging and
disability services deserts. Model 2 shows that net of model covariates,
the findings for rural-urban status remain consistent. In addition, Model 2
also shows that counties with the highest relative rates of poverty,
counties with the largest relative shares of non-Hispanic blacks, and
counties with the largest relative shares of adults age 65 and older have
significantly greater odds of being aging and disability services deserts.
The model fit statistic (AIC) indicates improvement from Model 1 to Model
2. And the gamma and c statistic indicate increased strength in model fit
from Model 1 to Model 2, though the overall strength remains low to
moderate (i.e. less than 0.70).
To assist with interpretation of these findings, Figure 4 presents the
odds ratios of the likelihood of a county being an aging and disability
services deserts (Model 2 from Table 5). The results show that when
compared to metro counties, adjacent rural counties are 2.5 times more
likely to be an aging and disability services desert and nonadjacent rural
counties are 4.0 times more likely to be an aging and disability services
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Table 5: Logistic Regression Results Predicting Odds of Having NO Aging
and Disability Services Organizations (All U.S. Counties)
Model 1
Effect
Intercept

b

SE

Model 2
p

b

SE

p

<0.00

-3.184

0.049

<0.01

-2.789

0.037

1

Adjacent Rural

1.052

0.046

<.001

0.917

0.049

<0.01

Nonadjacent Rural

1.461

0.046

<.001

1.390

0.049

<0.01

0.202

0.037

<0.01

0.450

0.042

<0.01

-0.036

0.042

0.395

0.453

0.038

<0.01

Rural-Urban Status (Ref: Metro)

Large Shares of Poverty (ref:
bottom 50%)
Large Shares of non-Hispanic
Blacks (ref: bottom 75%)
Large Shares of Hispanics (ref:
bottom 75%)
Large Shares of Adults Age 65+
(ref: bottom 50%)
AIC

23498.5

23202.9

Gamma

0.416

0.344

c

0.643

0.665

NOTES: N=3142; weighted for the log of the total population

desert. In addition, counties with the highest relative poverty rates (top 50
percent) are 22 percent more likely to be aging and disability services
deserts. Counties with the largest shares of non-Hispanic Blacks (top 25
percent) are 57 percent more likely to be an aging and disability services
desert, and counties with the largest relative shares of older adults (top 50
percent) are 57 percent more likely to be aging and disability services
deserts net of other covariates. The share of the population that was
Hispanic is not significant.
Table 6 presents the logistic regression models predicting odds of
being an aging and disability services desert but stratified by metro status.
Models are presented with coefficient estimates and standard errors, and
p values are reported. We first present the unadjusted model (Model 1)
and full model (Model 2) for rural counties and then we present the full
model for metro counties (Model 3). Model 1 shows that compared to
adjacent rural counties, nonadjacent rural counties are significantly more
likely to be aging and disability services deserts. Model 2 shows that net of
all other variables in the model, the findings for rural-urban continuum
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Figure 4: Odds Ratios and 95% Confidence Intervals from the Logistic
Regression Results Predicting Odds of being an Aging and Disability
Services Desert (All U.S. Counties)

groups remain the same. In addition, Model 2 shows that that counties
with the highest relative rates of poverty, counties with the largest relative
shares of non-Hispanic blacks, counties with the largest relative shares of
Hispanics, and counties with the largest relative shares of older adults are
significantly more likely to be aging and disability services deserts. The
model fit statistic (AIC) indicates improvement from Model 1 to Model 2.
The gamma and c statistic for both Model 1 and 2 suggest that for
nonmetro counties, our model specification is weakest.
Table 6 presents the logistic regression models predicting odds of
being an aging and disability services desert for only metro counties
(Model 3). Only the full model is presented. Model coefficient estimates,
standard errors, and p values are reported. Results shows that counties
with the highest relative rates of poverty and counties with the largest
relative shares of non-Hispanic Blacks are significantly more likely to be
aging and disability services. Counties with the largest relative shares of
Hispanics are less likely to be aging and disability services deserts. And
counties with the largest relative shares of older adults are also more likely
to be aging and disability services deserts. And the gamma and c statistic
indicate model fit is low to moderate.
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Table 6: Logistic Regression Results Predicting Odds of Having NO Aging and Disability Services Organizations by Metro
Status
Nonmetro Models

Metro Model

Model 1
Effect

Model 2

Model 3

b

SE

p

b

SE

p

b

SE

p

-1.737

0.028

<0.001

-2.198

0.052

<0.001

-3.276

0.075

<0.01

0.409

0.038

<0.001

0.469

0.039

<0.001

Large Shares of Poverty (ref: bottom 50%)

0.138

0.042

0.001

0.497

0.081

<0.01

Large Shares of non-Hispanic Blacks (ref: bottom

0.465

0.050

<0.001

0.497

0.081

<0.01

Large Shares of Hispanics (ref: bottom 75%)

0.134

0.047

0.004

-0.665

0.099

<0.01

Large Shares of Adults Age 65+ (ref: bottom 50%)

0.348

0.042

<0.001

0.850

0.079

<0.01

Intercept
Rural-Urban Status (Ref: Adjacent Rural)
Nonadjacent Rural

75%)

AIC

17612.0

17453.1

5644.5

Gamma

0.218

0.186

0.329

C

0.555

0.587

0.649

NOTES: Nonmetro N= 1976, Metro N=1,166; weighted for the log of the total population
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To assist with interpretation of the significant variables, Figure 5
presents the odds ratios of the likelihood of a county being an aging and
disability services desert among only nonmetro counties (Model 2 in Table
6). The results show that when compared to adjacent rural counties,
nonadjacent rural counties are 60 percent more likely to be aging and
disability services deserts. In addition, counties with the highest rates of
poverty (top 50 percent) are 15 percent more likely to be aging and
disability services deserts. Counties with the largest relative shares of
non-Hispanic Blacks (top 25 percent) are 59 percent more likely and
counties with the largest relative shares of Hispanics (top 25 percent) are
14 percent more likely to be aging and disability services deserts, net of
other covariates. And counties with the largest relative shares of older
adults (top 50 percent) are 42 percent more likely to be aging or disability
services deserts, net of other covariates.
Figure 5: Odds Ratios and 95% Confidence Intervals from the Logistic
Regression Results Predicting Odds of Being an Aging and Disability
Services Desert (Nonmetro Counties)

To assist with interpretation of the significant variables, Figure 6
presents the odds ratios of the likelihood of a county being an aging and
disability services desert among only metro counties (Model 3 in Table 6).
The results show that counties with the highest relative rates of poverty
(top 50 percent) are 40 percent more likely to be aging and disability
services deserts, net of other covariates. Counties with the largest relative
shares of non-Hispanic Blacks are 64 percent more likely to be aging and
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Figure 6: Odds Ratios and 95% Confidence Intervals from the Logistic
Regression Results Predicting Odds of Being an Aging and Disability
Services Desert (Metro Counties)

disability services deserts and counties with the largest relative shares of
Hispanics (top 25 percent) are 49 percent less likely to be aging and
disability services deserts, net of other covariates. And counties with the
largest relative shares of older adults (top 50 percent) are 2.4 times more
likely to be aging and disability services deserts, net of other covariates.
DISCUSSION
The purpose of this study was to examine disparities in aging and
disability services deserts, specifically across rural-urban categories and
across county racial/ethnic, poverty, and age composition. We apply
theoretical perspectives of community gerontology by focusing on mesolevel contexts to describe the socio-spatial landscape of aging and
disability services deserts across the country (Greenfield et al. 2018).
Addressing recent calls for attention to spatial mechanisms of social
exclusion in later life (Wanka et al. 2018), we hypothesized that areas with
larger shares of racial/ethnic minorities, higher poverty levels, and older
age structures, and more rural areas would be more likely to be aging and
disability services deserts. Our analyses revealed socio-spatial disparities
in aging and disability services organization deserts, suggesting a need for
policy attention to ensure equity in access to resources and services
supporting later-life health and well-being, especially counties with large
shares of vulnerable and marginalized populations.
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While the OAA directs the Aging Network to target its programs
towards older adults with the greatest social and economic need, including
rural, minority, and low-income groups (United States 2020), our results
show that rural counties and counties with higher poverty rates and with
larger relative shares of non-Hispanic Blacks are more likely to be aging
and disability services deserts. In addition, while having larger shares of
Hispanics is associated with lower odds of being aging and disability
services deserts in metro areas, it is associated with greater odds of being
aging and disability services deserts in rural areas. These findings suggest
that OAA targeting efforts have not been fully successful in overcoming
the historical and ongoing structural mechanisms of disinvestment and
inequitable service access in low-income and predominantly Black areas.
We now discuss these findings in the context of previous literature.
Our findings confirm that the most rural areas (i.e. adjacent rural
and nonadjacent rural) are most likely to be aging and disability services
deserts. Only 7.0 percent of metro counties are aging and disability
services deserts, compared to 16.2 percent of adjacent rural and 23.1
percent of nonadjacent rural counties. All rural counties on average have
greater odds of being aging and disability services deserts compared to
metro counties. In addition, the regression analyses confirmed that the risk
of being an aging and disability services desert is substantially higher for
nonadjacent rural counties than for adjacent rural counties. Given that
rural areas of the U.S. are home to significantly larger relative shares of
older adults, our findings show that these rural older adults are at greater
risk of experiencing dramatic unmet need for aging and disability services.
This is especially concerning since rural older adults may have greater
difficulty than their urban counterparts accessing alternative forms of
support from formal service providers or friends and family due to the
challenges of fewer healthcare services, greater travel distances, and
limited transportation options in rural areas (Douthit et al. 2015; Hinojosa
et al. 2014). Innovative approaches to aging and disability service delivery
may be beneficial in these areas, such as mobile services or offering
remote services by phone or online when feasible.
We find that counties with the highest relative poverty rates are
significantly more likely to be aging or disability services deserts, across
both the metro and nonmetro models. This finding contributes to the
robust body of literature showing that poor communities, arguably most in
need of healthcare and social services, instead experience limited or total
absence of community resources such as supermarkets, banks,
pharmacies, and urgent care clinics (Hegerty 2020; Le and Hsia 2016;
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Walker et al. 2010; Wisseh et al. 2020). This means that there is likely a
compounding disadvantage in counties with high poverty rates that must
be addressed in policy efforts to support older adult health and well-being
in these communities. In addition, our findings suggest that aging and
disability service organization siting decisions may reflect availability of
private funding resources, local tax bases, or access to clients able to
contribute fees or donations, rather than strategically locating to maximize
access to low-income individuals (Allard 2007). Also given the devastating
financial toll of the Great Recession and its disproportionate impact on
low-income communities, it is possible that reduced availability to aging
and disability services organizations in areas with higher poverty reflects
closures or consolidations of organizations in recent years due to financial
difficulties (Finlay et al. 2019).
Our findings show that counties with the largest relative shares of
non-Hispanic Blacks are significantly more likely to be aging and disability
services deserts. This means that aging and disability services
organizations are lacking in predominantly Black counties (Table 5), areas
clustered predominantly in the South and with particularly pronounced
health disparities and limited health resources due to historic policies and
an ongoing lack of policy action to address socio-economic and racial
inequities at the individual or regional level (Wimberley 2010; Schaeffer
2019). These findings align with a robust body of evidence suggesting that
areas with large shares of non-Hispanic Blacks have less access to
healthcare and other health-related resources (Anderson 2017; White et
al. 2012). Trends of inequitable access to services for predominantly Black
communities reflect historical and ongoing policies that uphold structural
racism on the individual and community level, and contribute to the
dramatic and persistent racial health disparities observed in the United
States (Henning-Smith et al. 2019; Murray et al. 2006). More focused
research and policy attention to the landscape of services and racial
health disparities for older adults in this region is warranted.
These findings of inequitable aging and disability services access
are especially concerning, given evidence that closures of nursing homes
and hospitals are also concentrated in low-income and minority
communities (Feng, Lepore, et al. 2011; Ko et al. 2014). Unmet need for
long-term services and supports in these communities is likely to grow as
state Medicaid programs try to “rebalance” programs and control costs by
shifting Medicaid recipients from nursing home care to home- and
community-based alternatives. This shift will likely increase competition
and strain limited aging and disability services and may lead to unintended
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adverse consequences for older adults in need of care and already facing
multiple barriers to equitable access to health and social supports (Feng,
Fennell, et al. 2011).
Interestingly, we found significant lower odds of aging and disability
service deserts in counties with the largest relative shares of Hispanics in
metro counties, but higher odds in the nonmetro model. More attention is
needed to better understand this finding, which we conjecture may reflect
differences in economic opportunities available in rural and urban
communities with large shares of Hispanic residents. Hispanic
employment in nonmetro counties is concentrated in agricultural and
manufacturing jobs (Kandel and Newman 2004), which are often lowpaying and may result in insufficient public and private resources to
support aging and disability services, while in urban areas, better paying
job opportunities and resources to support aging services may be more
available. Further research is needed, including qualitative work, to better
understand potential linguistic, socio-economic, and cultural barriers that
may still impede social access to aging and disability services for rural and
urban Hispanic older adults, which should be considered alongside spatial
access (Andersen et al. 1981).
Concerningly, we found that counties with large shares of older
adults have higher odds of being aging and disability services deserts.
This aligns with Thiede et al. (2017)’s finding of declining service providing
establishments in aging communities. Communities with larger shares of
older adults may struggle to raise adequate tax revenues to support local
public services such as aging and disability services from older adults on
fixed incomes. Organizations in counties with large shares of older adults
may struggle with staffing given the smaller population of working-age
adults available to support a large population needing aging services. As
the share of the population age 65+ is expected to rise in communities
across the country in the coming decades, further study of the causes and
consequences of aging and disability services deserts in areas with large
populations age 65+ is warranted.
The Older Americans Act devolves much of the funding and
administration of aging services from the federal government to states and
counties, potentially producing dramatically different service contexts on
the local and state level (Applebaum and Kunkel 2018; Wacker and
Roberto 2014). State-level factors such as the generosity of spending on
OAA services and states’ long-term care policies should also be examined
as potential drivers of local and state-level differences in aging and
disability service landscapes.
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It is also worth noting that certain states were home to
disproportionate shares of aging and disability services deserts, while in
other states, every county had at least one aging and disability services
organization, even in the most remote parts of the state. Future research
should evaluate state policies or contextual factors that contribute to more
robust aging services access such as state Medicaid policy, OAA service
delivery strategy and IFFs, and “age-friendly” state and community
initiatives that may shape the robustness and equity of states’ aging and
disability services landscape.
Limitations
Results should be considered in light of some limitations. This analysis
was conducted at the county level, a relatively large scale for considering
access to establishments or services, though aging and disability services
are commonly administered at the county level, especially in rural areas. A
finer scale such as census tract may be valuable for future analyses to
obtain more precise estimates of aging services access given socioeconomic composition and racial residential segregation at the
neighborhood level. Our analysis examined socio-spatial disparities in
aging and disability services deserts; while spatial access is a necessary
precursor for actual use of services, many factors may impede individuals’
capacity to make use of services located in their area (Khan and Bhardwaj
1994). A small but growing body of literature examines individual-level
factors influencing aging and disability service access and use, and future
research should focus specifically on barriers and facilitators for
racial/ethnically, socio-economically, and geographically diverse
populations of older adults (Lehning et al. 2013; Li 2006; Weaver et al.
2018). Also, as we noted in the results section, the models did not have
strong fit statistics. We contend that this is likely - in part - because aging
and disability services are administered at the local level but are strongly
influenced by state-level administrative units (State Units on Aging)
(Colello and Napoli 2021).
In addition, the measure for the study’s dependent variable “aging
and disability services organizations” may not be a precise estimate of
organizations that serve older adults, as some disability services
organizations may exclusively serve younger age groups. Similarly,
NaNDA data does not distinguish between different types of aging and
disability services organizations or identify direct service providers versus
administrative or policy-focused organizations. Future research should
identify and make use of data sources that distinguish between
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organization types to assess how access varies within aging and disability
services organizations. NaNDA data also does not provide information on
organizational size, financial resources, service area, or quality of
services. Additional research is needed to assess whether the amount,
type, and quality of services offered by aging and disability services
organizations differs based on geography or demographic composition.
Additional questions related to variation in level of staffing as well as travel
distance to such services also deserve attention. Lastly, NaNDA does not
include satellite locations of aging and disability services organizations
that operate through another organization’s facilities or mobile services.
These limitations may result in an overestimate of counties with no aging
and disability services, especially in rural areas where these strategies
may be most commonly used.
CONCLUSION
Our analysis represents the first national examination of socio-spatial
disparities of aging and disability services deserts, and our findings offer
critical insight on opportunities to improve the equity of policy efforts to
promote aging in place at all levels of government. Our results highlight
the need for further research and policy attention to effective targeting of
aging and disability services for rural, low-income, and rural predominantly
non-Hispanic Black communities. Minimal research has explored the
specific approaches the Aging Network uses to target aging services
(Government Accountability Office 2012). The decentralized nature of the
network suggests that the strategies and scale of targeting efforts may
vary widely at the state and local level, and future research should
examine the targeting approaches currently in use. Research is also
needed to evaluate the impact of targeting on the reach of aging and
disability services or on social and health outcomes for diverse
populations (Government Accountability Office 2012, 2019; National
Center on Law & Elder Rights 2018).
Our findings on inequitable distribution of aging and disability
services in predominantly low-income and minority areas align with the
robust body of research showing that these same communities face
greater disease burdens as well as inequitable access to a diversity of
healthcare and health-related services and establishments. Significant
investment in more robust service infrastructure in these under-resourced
areas is a critical strategy to address the U.S.’s striking socio-economic
and racial health disparities through the life course. Further research
examining disparities in access to aging and disability services is also
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needed to provide an evidence base to inform policy decisions related to
the funding and administration of community-based services at the
federal, state, and local level.
Aging and disability services address a diversity of health and
social service needs to help older adults live as independently as possible
in their communities and avoiding preventable and costly nursing home
placements. Concerningly, our findings indicate that the current approach
to administering these services creates unequal access to communitybased supports to enable healthy and independent aging for all older
Americans. Federal funding for aging services has failed to keep pace with
inflation and the growing number of older adults in recent years (Ujvari et
al. 2019). However, the COVID-19 pandemic created in unprecedented
demand for services from older adults sheltering in place and unable to
access traditional services and informal supports, and an influx of over
one billion additional dollars in funding for aging services (Wilson et al.
2020). While this increase in federal spending on aging services may be
temporary, it is possible that the pandemic demonstrated to policymakers
and the public the value of investing in community-based aging and
disability services for improving older adults’ health and independence
during times of crisis and on an everyday basis. As the population
continues to age, ensuring that aging and disability services are
adequately funded and equitably distributed will become even more critical
to supporting healthy aging and achieving stated goals of increasing
health equity in later life (Hill et al. 2015; United States 2020).
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